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Abstract of JP8340120 

PURPOSE: To lower the parasitic resistance 
while suppressing the leakage current by a 
method wherein the lightly doped region is 
composed of the first region made of the thin film 
at least in the same thickness as that of a 
channel region and the second region made of a 
thin film almost in the same thickness as that of a 
heavily doped region and thicker than the first 
region. CONSTITUTION: A polysilicon 102 and a 
gate insulating film 103, etc., are formed on an 
insulating substrate 101. The polysilicon 102 is 
composed of a heavily doped n<+> source region 
102a, a lightly doped n<-> type region 102h, a 
channel region 1 02d, a lightly doped n<-> type 
drain region 102i, a heavily doped n<+> type 
drain region 102g, etc. On the other hand, the 
lightly doped n<-> type source region 1 02h is 
composed of the first region 102c as a thin film in 
almost the same thickness as that of the channel 
region 102d and the second region 102b as a 
thick film in almost the same thickness as that of 
the heavily doped n<+> source region 102a. 
Likewise, the lightly doped n<-> type drain region 
102i is composed of the first region 102e as a 
thin film and the second region 102f as a thick 
film. 
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[0064] 

Fig. 9 is a cross-sectional view taken along a line AA' in Fig. 8, and the thin 
film transistor TFT structure which is the gist of the present invention is applied. The 
portions corresponding to the portions in Fig. 8 are denoted by the same reference 
5 numerals. The thin film transistor TFT is formed over a surface insulating substrate 
917, while a source high-concentration n + layer 909a, a source low-concentration n* 
layer 909b, a first channel region 909c, an intermediate low-concentration n" layer 909d, 
a second channel region 909e, a drain low-concentration n" layer 909f, and a drain 
high-concentration n + layer 909g are disposed in this order in the thin film polysilicon 
10 909. The first and second channel regions are opposed to gate electrodes 903 through 
a silicon oxide film 918 formed over the first and second channel regions. Aluminum 
electrodes are connected through the source contact 910 and the drain contact 911. 
[0065] 

A space under aluminum electrodes 904 and 912, and over the gate electrodes 
15 is covered with a first interlayer insulating film 919. The aluminum electrode 912 is 
connected to the pixel transparent electrode 914 through the through hole 913. It is 
desirable that, for example, titanium, titanium silicide, or the like be deposited over the 
surface of the aluminum electrode 912 in order to improve an ohmic contact between 
the aluminum electrode 912 and ITO, which is used for the pixel transparent electrode 
20 914, at this time. The aluminum electrode 912 is covered with a second interlayer 
insulating film 920, and a light shielding film 921 is disposed thereover. As the light 
shielding film 921, titanium, titanium silicide, tantalum, tantalum silicide, tungsten, and 
the like can be used. A capacitor film 922 for forming the storage capacitor exists 
between the transparent electrode 914 and the light shielding film 921. As the 
25 capacitor film 922, a plasma nitride film which enhances the effect of hydrogenation is 
effective; however, a nitrogen oxide film or a silicon oxide film or the like can also be 
used. 
[0066] 

An alignment film 923, which has been undergone rubbing treatment, is 
30 deposited over the whole surface of the transparent electrode 914 and is opposed to a 
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common electrode 923 (e.g., a transparent electrode) on an opposite substrate 924, so as 
to interpose the liquid crystal 907 therebetween. Furthermore, the transparent 
electrode is connected to the drain electrode; however, the drain electrode can be 
replaced with the source electrode in view of a design. 
[0067] 

As the liquid crystal 907, a TN type is used as one example in the case of a 
transparent type, and a polymer dispersed type is used as one example in the case of a 
reflective type panel. 
[0068] 

It has been found that the liquid crystal panel having the above structure is 
characterized in that the display with a high gradation can be realized with a high yield 
because of a high ON/OFF ratio of the TFT. 
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[0 0 5 6] BJfiXStt^KJKlBl-ca-^t^tt*^^ 

^ <£> «E IE £ & -5 1 £ fc tc fr fc twSU 0) Ig £ £ £ d 

^ty-HSl 1 OOggK^O. 4 MmJ^TcO^^tc 

\t, y-htsi i oomgtizx.y^rty&mz&om 

iSSn 4 ®^ K-t:>>/-r^3fBBLDD*3fi (Lightly D 
iffused DrainStructure) tf£.tl&o CKO^fett. tc^: 
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[0057] mecom^. &mmn< m&$>y-h 

[0 0 5 8] HlfiJgffi4 0jgi«i:LT, USSJ^ffi 1 OSS 

®SK:ig;»«n- ScoStrL^Ttf^^ii^T^^o 10 
©ffl'JSiSeRK* f 'Jffl U L D D «ig S t S il <!: d« pI ffi t 

BE^gO) T F T jgT? S £ o 
[0 0 5 9] 
[*SS^J] 

1 >38«50y 1 *Jfi*J8l©«TRMbfcH 

fc«jSXS"CTFT*fP«Lfc. £<D*T?, 02 (a) 
(DJWJMMU 0 7 a, 1 0 7 b(OftS^ a*G>«W£ 20 
£fi«U 3 0-7 OSTMLfco *tC02 (b) <D 
J:3f^^^;i/««tfe^S*U->Uri>*|«i 08^ 
JgfifcLfco 0 2 (e) OliT'H, -r^->ffiAStCct 0 
UH^>^5XlO ,s cm" 1 , 9 5 k e V(DX*J^ 

7^1, 1 0 0 OtTl 0^Mlt^C < i:T^t> 

JPS 6 0 0 nm*6f»Lfco y — X, 

>&i? bTL&ffinh* X/t7^'J>^lC±0Al-S i 

(1%) (7)I^6 0 0 nmm /^-~>^U SSIg 30 
1106a, 1 0 6 b*Jgfi£U 0 1 cD#tig<hbfeo 

[0 0 6 0] £t±©«ifi^J:ntf, i K 

O N / O F F it * WT -5 ffi h 9 > v X ^ Sr flt j£ 1" £ z: 

[0 0 6 1 ] <^iSm>|ilS£^2tc£3^Rh5> 

<DTFTS«<7)lHlKyDyi7H"e*^. Hfc*3^T* * 
^>:7 hl/yX^ 9 0 1 £m\M.z/7 hl/yX^9 0 2^ 40 
^ttll)^^Si9 0 3Rtffflt«9 0 4<D«-3Ej£K: 
tt, K^li^^iK»)'r^^:^co»MK^>> r X^TFT 
9 0 53&WHJ£*ttKE«£tlT^<5. STFT90 

SV-7^f§S9 0 4 fcSlKSn, HK> 
tt«J*«* 9 0 6 Rt^ftft 9 0 7 Oin«fiCtt«S 

*iime9 o 8 tztfaLTm&zmftir&o 

H9 0 3tt-rUf«^Xtta>tfaL-^OSil^aEtC*r 50 
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[0 0 6 2] 7pUyU3>£Oilh7>yX^TFT$: 

3>TFTO<§:tfeTS*U y7M/y7?5: 

[0 0 6 3] 0 8 Affile CD— HJ^CO^PMU-r hm<v 
-m&^T a *Uy'Ja>MS9 0 3}l »Ih7> 
yX^TFTOV-7, KK>> ft*MO<0: 
tr»K#U ^U3>9 0 9 i 2fliBfTa3&:0, TFTC9 

tey-X3>^ h 9 1 0T»I#'J y'Jn>9 0 9 £ 
gi^ntl^ 0 — TFTCDfep— ^OSBttFU-f 
>a>^h911 ^IT7;^-^A/Vy F 9 1 2 
tftJKSn, JgfwX;!/— *-;i/9 1 3^^TLT, 
&&T£lIJiftjgBJ«a9 1 4i»«SnS. ¥®03:ffc 
tt, *St3fflliSBHP«9 1 5 tys;i/— ^9 13* 

BBaT£fc»<B;*;i'-*— ;urepffi9 i 6&m^TMyt 

6 SB£U Iigili9 1 4 

ffiMJca3is»»T«»e*9 o 6 *»js-r*«ifi*s 

[0 0 6 4] H9B88CAA' ^»ofcWrffiH"C* 
0, *^B^C0±gTffe^^Mh^>> ? X^TFT«ii€: 

^Kh^>> ? 7;^TFT^S[i*fe#S1g9 1 7± 

JSKjR'Jv'U =i>9 0 9*tc, y — XiB» 
Sn + I9 0 9 a, V-Xfi»fl[n"l9 0 9 b, * 1 <Z> 
ftW(M9 0 9 c, ITS 9 0 9 d, H 

2©ft*;i'fi«9 0 9 e, KK>fiiSni9 0 
9f, >K«Kn*Ji9 0 9 g * dCDJBKK-r. 

Sll, ®2 ©^^*^««±^tt->Un>»fblK9 1 8 

^ity- Mi9 o 3 tj*rsibT^s 8 v-xn> 

h9 1 0, FK/3>^n9 11^LT7^ 
[0 0 6 5] 7JR-^Ali9 0 4,9 1 2 <£>T> ^ 

-h«a<D±tt, rnKDmnmskms 1 9tibnt^ 

^> 0 7J^Z^7A1I 9 1 2 ;i/9 1 3*^ 

-^Aii9 i 2 <tiasia^*ffi9 i 4izm^*>nz> i 

A1I9 1 2^Htr^JA^^>, ^^>*>U-9-1' H^C 
£**«T£d<fc;ftiS*L^. 7J^-^Atl9 1 2 
^2tDir B 1ffiM9 2 0Tgbn, j eo±fCt4^7tM 

9 2 1 ^iB-r^o mytm9 2 1 titawAB5 : *>, 
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>#7,T>UE$:m^Z>Z.t&T*%Z> 0 &WmM 9 1 4 

fcE[RllK9 2 3^B(Ci(taLT*t). *fftS«9 2 4 
±CD*3I®jI9 2 3 (fclAfcfiggimiS) <h*fl*lLT»ii 
9 0 7 SRftt5. 8WtaiJFl/^>tSf:S 10 

[0 0 6 7] M9 0 7 tlTH ailtttTNS*! 

[0068] ±ia©«ig©aaA^;i^tt, tftcoon 

[0 0 6 9] 

[fg^co^jjfl] #fS9Itt, <e*«=f»E«l««tt^?&:< t 20 
fc ir t 13: i; m £ S & -5 fg— CO® 

*«jBiE-r*c:<tfr«koT, y— X • FK>oy-Jt 

/o f f Jfc*#s c i#-cs*. 

[ 0 0 7 0] Sfc, ^fgBJ^CckoT, »Bth7>S?X^ 
©fF^Oy-^RtfKl'-f >ffi£a^M4>U R|— y— N 

WE£**U H u< >««a*iiinU h^>^x^y 30 
- h- • y-XHlR^W: KK> - V-X^t'^^jMt'EP 

0, SSRTFT^BOtjlPlitS, 

[0071] Ta7;py-mtt5ut^ 

[0 0 7 2] fa7*y-M»T, SfffcfcR 
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y - X (D O N « git £ t§ * it d 1 # T # -5 . 

[0073] Sfc, y-*, Hl/^>©iliRfi«*/h* 

T*, flJfilft»Bl**iJfflUfcLDD«ifi*tS^4:**?I 
fiB<h£E5;fc«K y— h««£BS»*n*JI<0ffl**flr«H 

[03] *^BJ^-J|Sg^Si^)TFTc^l|git-mjE^tt 
[04] ^^B^^-JISS^^^TFTc^KM^'rab^o 

[05] *3g93<z>— ^mmmcor FT<DW\^mx^^> 0 

[06] *»K^>— ^ISfi^JIOTFT^BrSH-e&So 
[0 7] *5S^fCct5TFTSjSfflbfc«a**/t^;i/ 
fflTFTSfi©|sIB7Dy^H7!»§. 
[0 8] H7®*a«^/t*;UfflTFT*$trM*gKO 

[0 9] HSOJSa^^^^fflTFTS^tfia^SRO 

[0 1 0] SE*(^»IKh^>>?x^TFT©»fffiH"I:* 

[01 1] SI h 7 >y X ^ T F T 
ffiIi]S§0-e*^> o 

ioi, 601 mmvtmu 

10 2, 6 0 2 /PU ->U n> (MSS i ) 
1 0 3, 6 0 3 y-Mfi«BI 

104,604 y- hmm 

1 0 5, 6 0 5 J|R9i|ftRJ| 

106, 6 0 6 &m$zmm 

1 0 7 M»&n 4 

108 ffiJBgrTWtt 

9 0 1 ^W->y YVi/7,$ 

9 0 2 ^tSx^NU^X^ 
9 0 3 

9 0 4 if 

905 mmv^yyx*? 

9 0 6 «J#$» 

9 0 7 
9 0 8 
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